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Description 

This invention relates to an electrostatic chuck 
according to the preamble of claim 1 known from JP- 
A-3 1 52 953 for use in a treatment apparatus such as 
a plasma etching apparatus to electrostatically hold 
an object such as a wafer by a coulombic force. 

In a plasma etching apparatus, for example, an 
electrostatic chuck Is used to electrostatically hold an 
object such as a wafer. 

The electrostatic chuck has an insulating layer 
and an electrode as basic constituents. An object to 
be chucked, for example a wafer is to be placed on the 
insulating layer. That is, the wafer is aligned with the 
electrode, with the insulation layer interposed there- 
between. At this time, a voltage is applied between 
the wafer and electrode, thereby causing positive 
charge on one side and negative charge on the other 
side. Accordingly, a coulombic force is exerted there- 
between, and the wafer is attracted onto the chuck. 

For example, an electrostatic chuck is known 
which is provided with an electrostatic holding sheet 
having a conductive sheet made of copper and inter- 
posed between two insulation polyimde sheets 
formed on a base member. In this chuck, an object 
such as a wafer is placed on the holding sheet, and 
is electrostatically held by the holding sheet when a 
voltage is applied to the holding sheet by a high vol- 
tage powersource via a feeding sheet formed integral 
with the holding sheet. 

This electrostatic sheet, however, will easily be 
broken since the polyimide insulatton layer is fomned 
thin so as to obtain a required coulombic force, and 
since polyimide Itself has a low strength. Further, if 
the electric charge of the polyimide insulation sheet 
is removed by using plasma after the wafer is unload- 
ed, the sheet will be damaged by the plasma, it is a 
great disadvantage of the above-described electro- 
static chuck that the life of the polyimide used as an 
insulating layer is short 

Moreover, the temperature of a wafer is generally 
controlled via the base of the chuck. That surface of 
the wafer which is brought into contact with the insu- 
lation sheet is small since the wafer surface is uneven 
microscopically, and the thermal conductivity of poly- 
imide is low. Thus, the thermal conductivity of the 
chuck Is low. which makes it difficult to perform ap- 
propriate temperature control of the wafer. Therefore, 
in the electrostatic chuck, a clearance between the 
wafer and insulation sheet is filled with a gas under a 
predetermined pressure to obtain a good thermal con- 
ductivity. To obtain a sufficient thermal conductivity 
without using such agas, the holding force of the hold- 
ing sheet must be enhanced. However, it is difficult to 
do so in the case of the above electrostatic chuck enn- 
ploying insulating sheet made of polyimide. 

To remove these disadvantages, such an electro- 
static chuck has been made which employs an Insu- 



lating sheet made of a ceramic material such as an 
alumina sintered body. This chuck Is made by using 
a conventional method for producing a multi-layered 
ceramic substrate. Specifically, for example, an alu- 

5 mina substrate is formed on a base, and an alumina 
layer is formed on the substrate with a conductive 
tungsten pattern interposed therebetween. The elec- 
trostatic sheet thus constructed has a ceramic insu- 
lator, so that the chuck has a high durability and a high 

10 strength against plasma damage, i.e.. it is not easily 
broken. In additfon, the wafer-holding force of the 
chuck can be increased. 

However, if electrostatic chucks are produced by 
mainly using a ceramic sintered body, the yield of the 

IS chucks will be low, and the cost thereof wili be ex- 
tremely high, due to distortion and the like caused by 
sintering. 

US-A-4 724 510 discloses an electrostatic chuck 
comprising a base, a first insulating layer of SiOa, a 
20 conductive layer on said first insulating layer, and a 
second Insulating layer of S{02, polyimide, or glass. 

it is an object of the Invention to provide a cheap 
electrostatic chuck which is not broken with ease. 

It is another object of the Invention to provide a 
25 cheap electrostatic chuck having a high holding force. 

This object is achieved by the characterizing fea- 
tures of claim 1. 

Preferred embodiments are listed in the dependent 
30 claims 

in the invention constructed as above, since the 
second insulating layer interposed between the ob- 
ject and electrode is made of a ceramic dielectric ma- 

35 terial , it has a good durability and a higher resistance 
against plasma shock than the conventional insulat- 
ing layer made of polyimide. Thus, the second insu- 
lating layer is not easily broken though it is thin. More- 
over, the simple process in which the second insulat- 

40 ing layer made of the inorganic dielectric material is 
fonned on the first insulation layer with the adhesive 
layer interposed therebetween, enables electrostatic 
chucks to be produced with a high yield and at low 
cost. Further, the second insulation layer formed of 

45 the ceramic dielectric material enables the electro- 
static chuck to have a great object-holding force, 
thereby facilitating the temperature control of the ob- 
ject 

This invention can be more fully understood from 
50 the following detailed description when taken in con- 
junction with the accompanying drawings, in which: 
Fig. 1 is a schematic sectional view, showing a 
magnetron plasma etching apparatus employing 
an electrostatic chuck according to an em bod i- 
55 ment of the present invention; 

Fig. 2 is a sectional view, showing the electrostat- 
ic chuck of Fig. 1; 

Fig. 3 is a perspective view, showing a base 
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member employed in the electrostatic chuck of 
Rg. 1; 

Figs. 4 to 7 are enlarged sectional views, showing 
part of each of electrostatic chucks according to 
other embodiments of the invention; 
Frg. 8 is a bottom view, showing an electrostatic 
holding sheet; and 

Fig. 9 is a plan view, showing a feeding sheet be- 
fore it is bent 

Electrostatic chucks according to the embodi- 
ments of the present invention, which are for use in a 
plasma etching apparatus, will be explained in detail 
with reference to the accompanying drawings. 

Rg. 1 is a schematic view of a plasma etching ap- 
paratus employing an electrostatic chuck according 
to an embodiment of the present invention. This de- 
vice has a vacuum chamber 10, an electrostatic 
chuck 20 provided in the chamber 10 for electrostat- 
ically holding a wafer 1, a magnet section 30 provided 
above the chamber 10, and a RF power source 4. 

The vacuum chamber 10 comprises an upper 
chamber structure 11 and a lower chamber structure 
1 2. An exhaust port 1 3 Is formed in a lower portion of 
the side wall of the upper chamber structure 11, 
through which gases in the chamber 10 are exhaust- 
ed by an exhaust pump (not shown) connected to the 
port. The vacuum chamber 10 is designed such that 
pressure therein can be reduced up to approx. 10-® 
Torr. A plurality of gas inlets 14 for introducing etching 
gases In the chamber 10 are formed in the upper por- 
tion of the upper chamber structure 12. A gas supply 
pipe 14a, through which an etching gas is supplied 
from a gas supply source (not shown) to the chamber 
10, is connected to the gas inlets 14. 

The electrostatic chuck 20 has a base member 21 
and an elastic electrostatic holding sheet 22 having a 
laminated structure, and is formed on a support mem- 
ber 28. The electrostatic holding sheet 22 is connect- 
ed to a high voltage direct cunrent power source 24 via 
a power supply sheet 23. The electrostatic chuck 20 
will be explained in detail latter. 

A ceramic member 15 is interposed between the 
support member 28 and lower chamber structure 12, 
thereby electrically Isolating them from each other. A 
fluid passage 29 is fonmed in the support member 28 
for circulating a cooling fluid. The temperature of the 
wafer 1 Is controlled by circulating a fluid, having a 
predetermined temperature, through the passage 29. 

The base member 21 and support member 28 are 
made of e.g. aluminum. 

A hole 6 extends through the chamber 1 0, ceranv 
ic member 15, support member 28, and electrostatic 
chuck 20. A heat-transfer gas such as He or O2 is sup- 
plied from a gas supply source 5 through the hole 6. 
The gas is supplied between the electrostatic chuck 
20 and wafer, thereby enhancing the thermal conduc- 
tivity between the chuck 20 and wafer 1 , and hence 
controlling the temperature of the wafer 1 accurately. 



The high frequency power supply 4 is connected 
to the base member 21 of the electrostatic chuck 20, 
and the upper chamber structure 11 is grounded. Ac- 
cordingly, when a high frequency power is supplied, 

5 the upper wall of the upper chamber structure 11 
serves as upper electrode, while the base member 21 
serves as lower electrode, thereby causing plasma 
therebetween. 

The magnet section 30 has a function of applying 

10 a magnetic field between the electrodes, and com- 
prises a support member 31 extending in the horizon- 
tal direction, a permanent magnet 32 supported by 
the support member 31, and a motor 33 for rotating 
them In the direction indicated by the arrow. 

IS In the magnetron plasma etching device con- 

structed as above, an etching gas is guided Into the 
chamber 10, and etching is performed in a state 
where a high frequency power is applied between the 
upper and lower electrodes, and also a magnetic field 

20 perpendicular to the electric field caused between the 
electrodes Is applied therebetween by rotating the 
permanent magnet 32. At this time, electrons caused 
between the electrodes perform cyclone movement. 
Since collision between the electrons and gas mole- 

25 cules accelerates electrolytic dissociation of the mol- 
ecules, a high etching speed of 1 ^m/min can be ot>- 
talned even under a low pressure of 1 0-2 to 10-3 Torr. 
Thus, the time required for treating each wafer is 
short, and the reliability of etching is enhanced. Fur- 

30 ther, the average energy of ions is low, which pre- 
vents the wafer from being greatly damaged. 

The electrostatic chuck 20 for electrostatically 
holding wafers will be explained in detail. Fig. 2 is a 
sectional view, showing the chuck 20. As is men- 

35 tioned above, the chuck 20 has the base member 21 
and electrostatic holding sheet 22, which is connect- 
ed to the power supply 24 via the feeding sheet 23. 

As is shown in Fig. 3, the base member 21 conrv 
prises a cylindrical body with a stepped port ton. The 

40 stepped portion has an upper surface 21a provided 
with a depression 61 and a slit 62 for receiving the 
power supply sheet. The slit 62 extends to the bottom 
of the base member 21 . 

The electrostatic holding sheet 22 Is circular to 

45 correspond to the shape of the upper surface 21a of 
the base member 21, and for example, as is shown 
Fig. 4, comprises a first insulating layer 41 provided 
on the side of the base member, a second insulating 
layer 42 provided on the wafer side and formed of an 

50 ceramic dielectric material, an organic adhesive layer 
43 bonding the layers 41 and 42, and a conductive 
sheet 44 extending in the adhesh/e layer 43. The first 
Insulating layer 41 is adhered to the base member 21 
by means of an organic adhesive layer 46. 

55 The first insulating layer 41 is made of an organic 

material such as polyimide, and the second insulating 
layer 42 is formed of an inorganic dielectric material. 
This dielectric material may be nrtade of a ceramic ma- 
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teria! such as Af N, Af 2O3. SiOz, TiBaOa, or SI3N4. The 
insulating layer 42 may be a crystal state or a glass 
state, and may be fonned a sintered body or a thin film 
obtained by a thin-film forming technique such as 
CVD (chemical vapour deposition). The organic adhe- 
sive layers 43 and 26 are each made of an organic 
material having an effective adhering function, such 
as a thermosetting resin. Further, the conductive 
sheet 44 is made of a metal having a good conductiv- 
ity, such as copper. 

Though in the embodiment of Fig. 4, the conduc- 
tive sheet 44 is inserted in the adhesive layer 43. a 
conductive thin film 45 having a thickness of e.g. 1 to 
5 \xm may be formed. Instead of the insertion of the 
sheet 44, on the lower surface of the second insulat- 
ing layer 42, as Is shown in Fig. 5. Further, as is shown 
in Fig. 6, the conductive thin film 45 may be formed 
on the upper surface of the first insulating layer 41. 

Moreover, the structure shown in Fig. 7 may be 
employed. In this embodiment, the first insulating lay- 
er 41 comprises a lower layer 41 a and an upper layer 
41b, and the conductive sheet 44 is interposed be- 
tween them. The structure is advantageous In that 
high insulation characteristic can be maintained be- 
tween the conductive sheet 44 and wafer 1 even at a 
high temperature, particularly in a case where the 
ceramic dielectric second insulating layer 42 is made 
of Af N. That is, though the insulation characteristic of 
A£N is reduced as the temperature is reduced, the 
conductive sheet 44 is kept Insulated since it is insert- 
ed in the first insulating layer 41 made of such an or- 
ganic material as polylmide. Thus, leakage of cunrent 
at a high temperature can be prevented in a reliable 
manner. 

As is shown in Fig. 8, a contact 51 for electrically 
connecting the electrostatic holding sheet 22 to the 
feeding sheet 23 is provided on the reverse side of the 
sheet 22. The contact 51 is formed by cutting out part 
of the first Insulating layer 41, thereby exposing the 
conductive sheet 44 therethrough. The sheet 22 is 
provided with a plurality of gas inlets 56 extending 
through the sheet in the thickness direction thereof. 
A heat transfer gas such as He or O2 is guided be- 
tween the electrostatic sheet 22 and wafer 1 through 
the gas inlets 56 to enhance the heat conductivity 
therebetween. 

The feeding sheet 23 has two polyimide sheets 
47 serving as insulation members and a conductive 
sheet 48 interposed therebetween. As is shown in Fig. 
9. the sheet 23 has a narrow portion 54 having a con- 
tact 52 formed therein, and a wide portion 55 having 
a contact 53 formed therein. In a state where the 
sheet 23 Is mounted on the chuck, as is shown in Fig. 
2, the sheet 23 comprises a vertical portion 23a, and 
an upper portion 23b and a lower portion 23c both ex- 
tending parallel with the upper surface of the base 
member 21. The upper portion 23b corresponds to 
the narrow portion 54, while the vertical portion 23a 



and lower portion 23c corresponds to the wide portion 
55. The contacts 51 and 52 are connected to each 
other, and the contact 53 is connected to a line lead- 
ing to the power supply 24. Further, that portion of the 

5 sheet 23 which is in the vicinity of the contact 53 is ex- 
posed to the atmosphere, so that the contact 53 and 
the portion near it are sealed by an O-ring so as to 
perform power supply in the atmosphere in which dis- 
charge phenomenon is not found. 

10 The upper portion 23b (corresponding to the nar- 

row portion 54) of the feeding sheet 23 is accommo- 
dated in the depression 61 of the base member 21 
such that it is leveled with the surface 21a of the base 
member 21 . The vertical portion 23a (corresponding 

f 5 to the wide portion 55) is accommodated in the slit 62. 
Accordingly, the sizes of the depression 61 and slit 62 
are determined In accordance with the upper portion 
23b and vertical portion 23a. respectively. 

To mount the feeding sheet 23 as shown in Fig. 

20 2, the wide portion 55 is inserted into the slit 62, then 
the narrow portion 54 is bent at a right angle to the 
wide portion 55 to fit the portion 54 in the depression 
61, and that portion of the wide portion 55 which ex- 
tends out of the slit 62 is bent at a right angle thereto 

25 to extend along the lower surface of the base member 
21. 

It is preferable to use. as the Insulation material 
of the feeding sheet 23, a material having substantial- 
ly the same thermal coefficient as the first insulation 

30 layer 41 of the electrostatic holding sheet 22. 

Electrostatic holding manner of the chuck 20 con- 
structed as above will now be explained. 

The electrostatic chuck shown In Fig. 2 is a mo- 
nopole type. The wafer 1 is placed on the chuck, and 

35 a high voltage is applied between the wafer 1 and 
conductive sheet 44. while plasma Is discharged. 
Thus, the wafer 1 is charged with positive electricity, 
and the conductive sheet 44 is charged with negative 
electricity. The wafer 1 is attracted onto the chuck 20 

40 by means of a coulombic force exerted between the 
wafer 1 and the chuck 20. More detailed, the wafer 1 
is grounded by means of the ground electrode and 
plasma, then a high voltage of e.g. 2kv is applied to 
the conductive sheet 44, and a coulombic force is 

45 exerted between the wafer 1 and sheet 44, whereby 
the wafer 1 is electrostatically held by the holding 
sheet 22. In this state, plasma etching is performed. 

Since the second insulating layer 42 provided be- 
tween the wafer 1 and conductwe sheet 44 is made 

50 of an ceramic d ielectric material, It has a good durabi I- 
ity and a higher resistance against plasma shock than 
the conventional insulation layer made of polyimide. 
Thus, the second insulating layer 42 is not easily 
broken though it is thin. Moreover, the simple process 

55 in which the second insulating layer 42 made of the 
ceramic dielectric is formed on the first insulating lay- 
er 41 with the adhesive layer 43 interposed there- 
between, enables electrostatic chucks to be pro- 
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duced with a high yield and at low cost Further, the 
second insulating layer 42 fonmed of the ceramic di- 
electric material enables the electrostatic chuck to 
have a great object- holding force, thereby facilitating 
the temperature control of the object 5 

Then, experimental results obtained by using an 
electrostatic holding sheet constructed as shown in 
Fig. 4 will be explained. In this sheet, the second in- 
sulating layer 42 Is formed of an Af N sintered body, 
the first Insulating layer 41 is made of polyimlde, and io 
the adhesive layer 43 is made of a thermosetting res- 
in. 

First, the wafer- holding force of the sheet was 
tested. Further, a reference electrostatic holding 
sheet was prepared, which employed a second insu- is 
lating layer made of polyimlde in place of Af N, and 
was tested in a manner similar to the above. Measure- 
ment results indicate that the holding force of the ref- 
erence electrostatic chuck is to 40 Torr at maximum, 
while that of the chuck of the example is 60 Torr or 20 
more. 

Then, the temperature control property of water 
1 (5 inch (12.7 cm) wafer) was tested. A liquid which 
is hard to be freezed such as anitifreezing fluid as a 
coolant was circulated through the fluid passage 29 25 
shown In Fig. 1, and O2 gas serving as thermal trans- 
fer gas was supplied between the wafer and sheet. 
The pressure of the thermal transfer gas was varied, 
thereby varying the temperature of the wafer. The 
temperature of a central portion of the wafer and the 30 
temperature of that peripheral portion thereof which 
was spaced 50 mm from the central portion were 
measured. Also in this case, a test similar to the 
above was carried out with respect to the reference 
electrostatic holding sheet 35 
Measurement results show that the electrostatic 
chuck of the example has a cooling capacity higher 
than the reference one and being operable substan- 
tially independent of the 02 gas pressure, and that the 
cooling capacity of the reference chuck depends 40 
upon the 02gas pressure, i.e., the temperature of the 
wafer abruptly increases when the O2 gas is lower 
than a predetermined value. 

It is considered that the above-described advan- 
tages of the invention were obtained by virtue of the 4S 
increased wafer-holding force of the electrostatic 
holding sheet 22. i.e., the increased thermal conduc- 
tivity between the wafer and sheet, owing to the sec- 
ond insulating layer 42 made of Af N. This being so, a 
predetermined thermal conductivity can be obtained so 
in a reliable manner without supply of O2 gas. Thus, 
wafer-temperature control can be performed by using 
a second insulating layer made of Af N without using 
a thenmal transfer gas. 

Further, the temperature of the wafer 1 was 55 
measured when the RF power for generating plasma 
increased. Measurement results indicate that though 
the temperature of the wafer increased as the RF 



power increased, the rate of an increase in the tem- 
perature of a wafer treated using the electrostatic 
chuck of the example Incorporating an Af N sheet is 
lower than that of an increase in the temperature of a 
wafer in the reference electrostatic chuck. This is ow- 
ing to the good heat conductivity of Af N contained in 
the second insulating layer. It can be understood from 
the above that the electrostatic chuck of the example 
Is effective, in particular, in an apparatus using plas- 
ma. 

In addition, since Af N is not easily charged with 
electricity as compared with polyimide, the insulation 
layer can be easily discharged by means of plasma 
ions after the wafer is removed from the chuck, and 
has a high shock-resistance against the plasma ions. 
Further. A^N itself has a higher durability than polyi- 
mlde. 

Therefore, the electrostatic chuck employing the sec- 
ond insulation layer 42 made of Af N has a life longer 
than the conventional electrostatic chuck. 

The invention is not limited to the above- 
described embodiments, but for example, though the 
embodiment is applied to a magnetron plasma etch- 
ing apparatus. It may also be applied to plasma etch- 
ing apparatus of an inter-electrode discharge type, a 
micro-wave radiation type, etc. Moreover, the inven- 
tion is applicable to devices other than plasma etch- 
ing apparatus, such as an ECR (electron cyclotron 
resonance) etcher, a plasma CVD device, a wafer pro- 
ber, etc., if they need to electrostatically hold a plate- 
like object such as a wafer. Furthermore, the Inven- 
tion Is not limited to an electrostatic chuck capable of 
controlling the temperature of an object, and is also 
applicable to an electrostatic chuck of a type other 
than a mono-pole type. 



Claims 

1 . An electrostatic chuck for holding an object using 
a coulombic force, comprising: 

a) a base member (21); 

b) a first Insulating layer (41) made of an or- 
ganic material formed on said base member 
(21); 

c) a second insulating layer (42) made of an 
Inorganic material; and 

d) an electrode (44, 45); 

wherein the object (1 ) is placed on the second 
insulating layer (42), and a voltage is applied 
between the object (1) and the electrode (44, 
45), thereby creating static electricity and 
hence a coulombic force for holding the object 
(1) on the second insulating layer (42); 
characterized by 

e) an adhesive layer (43) made of an organic 
material and adhering the first insulating layer 
(41) to the second insulating layer (42); 
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f) said electrode (44, 45) being insulatively 
provided in tiie adhesive iayer (43) between 
the first and second insulating layers (41, 42) 
or in said first insulating layer (41); and 

g) said inorganic material is a ceramic materi- 
al. 

2. The electrostatic chuck according to claim 1 , 
characterized in that the second insulating layer 
(42) is formed of a sintered body. 

3. The electrostatic chuck according to claim 2, 
characterized in that the second insulating layer 
(42) Is madeof AfN. 

4. The electrostatic chuck according to claim 1 , 
characterized in that the second insulating layer 
(42) IS a thin film. 

5. The electrostatic chuck according to claim 1 , 
characterized in that the second insulating layer 
(42) has a crystal body or a glass body. 

6. The electrostatic chuck according to claim 1 , 
characterized in that the first Insulating layer (41 ) 
Is made of polyimide. 

7. The electrostatic chuck according to claim 1 , 
characterized in that the adhesive layer (43) is 
made of a thermosetting resin. 

8. The electrostatic chuck according to claim 1 , 
characterized in that the electrode (44) is provid- 
ed in the adhesive layer (43). 

9. The electrostatic chuck according to claim 1 , 
characterized in that the electrode (45) is fbmied 
on the lower surface of the second insulating lay- 
er (42). 

10. The electrostatic chuck according to claim 1, 
characterized in that the electrode (45) is formed 
on the upper surface of the first insulating layer 
(41). 

11. The electrostatic chuck according to claim 1. 
characterized by further comprising: 

power supply means (24) for applying a voltage 
between the electrode (44, 45) and the object (1 ); 
and 

feeding means (23) for feeding power from the 
power supply means (24) to the electrode (44, 
45). 

12. The electrostatic chuck according to claim 1, 
characterized in that the first and second insulat- 
ing layer (41, 42) and the adhesive layer (43) 
have a gas inlet (8) extending from the upper sur- 



face to the lower surface thereof, and a gas for 
transferring heat is guided between the object (1) 
and the electrostatic holding sheet (22) through 
the gas inlet (6). 

5 

Patentanspruche 

1 . Elektrostatlscher Chuck zum Halten eines Objek- 
10 tes unter Benutzung einer Coulomt)- Kraft, wel- 

cher umfa&t 

a) ein Basiselement (21); 

b) eine erste Isolationsschicht (41), herge- 
stellt aus ein em organischen Material, das auf 

15 dem Basiselement (21) gebildet ist; 

c) eine zweite Isolationsschicht (42), herge- 
stellt aus einem anorganischen Material; und 

d) eine Elektrode (44. 45); 

wobei das Objekt (1) auf der zweiten Isolati- 
20 onsschicht (42) plaziert ist und eine Span- 

nung angelegt ist zwischen dem Objekt (1) 
und der Elektrode (44, 45), um dadurch eine 
statische Elektrizitatzu schaffen und damit ei- 
ne Coulomb-Kraft zum Halten des Objektes 
25 (1 ) auf der zweiten Isolattonsschicht (42); 

gekennzeichnet durch 

e) eine adhesive Schicht (43), hergestellt aus 
einem organischen Material, zum Anhaften 
der ersten Isolationsschicht (41) an die zweite 

30 Isolationsschicht (42); 

f) die Elektrode (44, 45) In isolierender Art und 
Welse vorgesehen in der adhdsh^en Schicht 
(43) zwischen der ersten und der zweiten Iso- 
lationsschicht (41, 42) Oder in der ersten Iso- 

35 lationsschicht(41); und 

g) das organ ische Material als ein kerami- 
sches Material. 

2. Elektrostatlscher Chuck nach Anspruch 1, da- 
40 durch gekennzeichnet, da& die zweite Isolations- 
schicht (42) aus einem gesinterten Kdrper 
hergstellt ist 

3. Elektrostatischer Chuck nach Anspruch 2, da- 
45 durch gekennzeichnet, da& die zweite Isolations- 
schicht (42) aus AIN hergestellt ist. 

4. Elektrostatischer Chuck nach Anspruch 1, da- 
durch gekennzeichnet, daO* die zweite Isolations- 

50 schicht (42) ein dunner Film ist. 

5. Elektrostatischer Chuck nach Anspruch 1, da- 
durch gekennzeichnet, daH die zweite Schicht 
(42)einen kristallinen Kdrper Oder eine n Glaskdr- 

55 per hat. 

6. Elektrostatischer Chuck nach Anspruch 1, da- 
durch gekennzeichnet, da& die erste Isolatlons- 
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schicht (41) aus Polyimid hergestellt ist 

7. Elektrostatischer Chuck nach Anspruch 1, da- 
durch gekennzeichnet, da& die adhasive Schicht 
(43) aus einem Thermosetzharz hergestellt Ist s 

8. Elektrostatischer Chuck nach Anspruch 1» da- 
durch gekennzeichnet, da& die Elektrode (41) in 
der adhdsiven Schicht (43) vorgesehen Ist. 

10 

9. Elektrostatischer Chuck nach Anspruch 1, da- 
durch gekennzeichnet, dal^die Elektrode (45) auf 
der unteren Oberflache der zweiten Isolations- 
schicht (42) ausgebildet ist 

IS 

10. elektrostatischer Chuck nach Anspruch 1, da- 
durch gekennzeichnet, dad die Elektrode (45) auf 
der oberen Oberflache der ersten Isolations- 
schicht (41) ausgebildet ist 

20 

11. Elektrostatischer Chuck nach Anspruch 1, ge- 
kennzeichnet durch: 

eine Leistungsversorgungseinrichtung (24) zum 
Antegen einer Spannung zwischen der Elektrode 
(44, 45) und dem Objekt (1); und 25 
eine Einspeisungseinrichtung (23) zum Einspei- 
sen von Leistung von der Leistungsversorgungs- 
einrichtung (24) an die Elektrode (44, 45). 

12. Elektrostatischer Chuck nach Anspruch 1, da- 30 
durch gekennzeichnet, da& die erste und die 
zweite Isolationsschicht (41. 42) und die adhesi- 
ve Schicht (43) einen Gasein!a& (6) haben, der 

sich von der oberen Oberflache zu der unteren 
Oberflache davon erstreckt, und ein Gas zum 35 
Transferieren von Warme zwischen das Objekt 
(1) und die elektrostatische l-lalteschicht (22) 
durch den Gaseinlaft (6) geleitet wird. 



Revendications 



caract6ns6 par : 

e) une couche adhesive (43) r6alis6e en un 
matSriau organique et faisant adherer la pre- 
miere couche isolante (41) sur la seconde 
couche isolante (42) ; 

f) ladite Electrode (44, 45) 6tant agencSe de 
fagon isolante dans la couche adh^ive (43) 
entre les premiere et seconde couches isolan- 
tes (41, 42) ou dans ladite premiere couche 
isolante (41) ; et 

g) ledit mat^riau inorganique est un mat^riau 
de c6ramique. 

2. Mandrin ^lectrostatique selon la revendication 1 , 
caractdrisd en ce que la seconde couche isolante 
(42) est formSe par un corps f ritt6. 

3. Mandrin ^lectrostatique selon la revendication 2, 
caractSris^ en ce que la seconde couche isolante 
(42) est r^alis^e en AIN. 

4. Mandrin 6Iectrostatique selon la revendication 1 , 
caractSrisd en ce que la seconde couche Isolante 
(42) est un film mince. 

5. Mandrin ^lectrostatique selon la revendication 1 , 
caract6ris6 en ce que la seconde couche isolante 
(42) compprte un corps cristallin ou un corps vl- 
treux. 

6. Mandrin Slectrostatique selon la revendication 1 , 
caract6ris6 en ce que la premiere couche isolante 
(41) est r^alisSe en polyimide. 

7. Mandrin ^lectrostatique selon la revendication 1 , 
caractSris^ en ce que la couche adhesive (43) est 
r6alis6e en r^sine thermodurcissable. 

8. Mandrin 6lectrostatique selon la revendication 1 , 
caract6ris6 en ce que T^lectrode (44) est pr^vue 
dans la couche adh^lve (43). 



1. Mandrin 6lectrostatique pour maintenir un objet 
en utillsant une force de Coulomb, comprenant : 

a) un 616ment de base (21) ; 4S 

b) une premiere couche Isolante (41) r6alis6e 
en un mat^riau organique form6e sur ledit 616- 
ment de base (21) ; 

c) une seconde couche isolante (42) r6alis6e 

en un matSriau inorganique ; et -so 

d) une Electrode (44, 45), 

dans lequel I'objet (1) est plac6 sur la 
seconde couche isolante (42) et une tension 
est appliquSe entre Tobjet (1) et I'^lectrode 
(44, 45), ce qui cr6e de T^lectricitS statique et 55 
par consequent une force de Coulomb pour 
maintenir Tobjet (1) sur la seconde couche 
isolante (42), 



9. Mandrin 6lectrostatique selon la revendication 1 , 
caract6ris6 en ce que T^lectrode (45) est formSe 
sur la surface infdrieure de la seconde couche 
Isolante (42). 

10. Mandrin 6lectrostatique selon la revendication 1. 
caract6ris6 en ce que T^lectrode (45) est form^e 
sur la surface sup6rieure de la premiere couche 
isolante (41). 

11. Mandrin 6lectrostatique selon la revendication 1 , 
caract6ris6 en ce qu'il comprend en outre : 

un moyen d'alimentation (24) pour appli- 
quer une tension entre T^lectrode (44, 45) et I'ob- 
jet (1);et 

un moyen d'application (23) pour appll- 
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quer de I'^nergie provenant du moyen d'alimen- 
tation (24) sur r6lectrode (44. 45). 

12. Mandrin 61ectrostatique selon la revendication 1 , 

caract6ris6 en ce que les premiere et seconde 5 
couches isolantes (41. 42) et la couche adhesive 
(43) comportent une entr6e de gaz (6) s'6tendant 
depuis sa surface supSrieure jusqu'd sa surface 
infferieure et un gaz pour transf6rer de la chaleur 
est guid6 entre Tobjet (1) et !a feuille de maintien io 
6lectrostatique (22) au travers de I'entr6e de gaz 
(6). 



IS 
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FIG. 6 
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